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The natural history of abdominal aortic
aneurysms (AAAs) is to enlarge and rupture. The
risk of rupture of untreated aortic aneurysms is a
continuous function of aneurysm size, with an annu-
al rupture rate of 0% for aneurysms less than 4 cm,
1% for aneurysms from 4 to 4.9 cm, 11% for
aneurysms 5 to 5.9 cm, and 25% or more for
aneurysms greater than 6 cm.1-4 The major objective
in treating aortic aneurysms is to prevent aneurysm
rupture and death from such rupture. Although
direct aneurysm repair using a prosthetic graft is
effective in preventing aneurysm rupture, it requires
major abdominal surgery with significant morbidity
and mortality.5,6 Transluminal endovascular
aneurysm repair has been shown to significantly
reduce patient morbidity with rapid patient recovery
and comparable mortality.7-12 However, the long-
term effectiveness in preventing aneurysm rupture is
not yet known. A number of investigators have
reported aneurysm ruptures after endovascular
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related instrumentation and underwent open surgical conversion. Aneurysm rupture has
occurred in seven patients (0.7%) 3 weeks to 24 months (mean, 16 months) after success-
ful endovascular repair. Four patients survived open surgical repair, and three patients died
within 30 days. Overall rupture-related mortality was 0.5% and included late deaths after
rupture. Before rupture, two patients had endoleak and aneurysm enlargement, and five
patients had no endoleak and no aneurysm enlargement. After aneurysm rupture all seven
patients had evidence suggesting that there was poor fixation of the stent graft at the prox-
imal distal, or iliac junction fixation sites. The two patients with endoleak declined rec-
ommended open surgical or endovascular repair, which could have prevented aneurysm
rupture. In retrospect, the five patients without endoleak could potentially have avoided
rupture with better patient selection, better stent graft positioning, or reinforcement of
fixation points with stent graft extenders. The probability of no aneurysm rupture for all
patients undergoing endovascular repair is 0.996 ± 0.002 at 1 year and 0.974 ± 0.011 at
2 years by life table analysis with the longest follow-up of 41 months.
Conclusion: The early risk of aneurysm rupture after endovascular aneurysm repair is
low. However, the possibility of rupture persists even in patients with no endoleak after
the procedure. Therefore, all patients treated with endovascular aneurysm repair should
continue to be monitored after the procedure. Patients with evidence suggesting inse-
cure stent graft fixation should undergo further endovascular treatment or open surgi-
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repair using a variety of endoluminal prostheses.13-17
The purpose of this report is to provide information
on aneurysm rupture rate after endovascular
aneurysm repair using a single endovascular device
in a controlled multicenter clinical trial.
The AneuRx Stent Graft (Medtronic AVE, Inc)
was evaluated in the United States in three phases of
a prospective multicenter clinical trial in accord with
FDA guidelines. Phase I was a feasibility study of the
stent graft involving four study sites. Phase II was a
controlled clinical investigation comparing endovas-
cular repair using the AneuRx stent graft with stan-
dard surgical repair and included 13 study sites.9
Phase III continued the controlled clinical investiga-
tion of AneuRx stent graft repair during the 1-year
follow-up period of phase II patients. The results of
the phase II controlled trial were presented to the
FDA Advisory Panel on June 23, 1999, which rec-
ommended approval with a stipulation for 5 years of
follow-up of patients. On September 28, 1999, the
FDA granted market approval for the AneuRx stent
graft, and Medtronic AVE has begun a physician-
training program for use of the device.
METHODS
All patients entered into the endovascular treat-
ment arm of the US Multicenter AneuRx Clinical
Trial were reviewed. The review included all patients
treated with the AneuRx Stent Graft (Medtronic
AVE, Inc, Santa Rosa, Calif) beginning with the first
patient in phase I of the study (June 3, 1996) and
ending with the close of phase III of the study at the
time the Food and Drug Administration (FDA)
granted market approval for the device (September
28, 1999). Follow-up information on all patients in
the clinical database as of November 1, 1999, was
reviewed. The clinical data, operative report, and
pathology reports and preoperative and postopera-
tive computed tomography (CT) scans on all patients
experiencing aneurysm rupture were reviewed to
determine the cause of rupture. The success of
endovascular repair in preventing aneurysm rupture
was evaluated using Kaplan-Meier life table analysis
to determine the probability of no aneurysm rupture.
RESULTS
A total of 1067 patients were treated with the
AneuRx Stent Graft in phases I, II, and III of the
clinical trial (Table I). The stent graft was successful-
ly implanted in 1046 (98%) of the 1067 patients. In
21 patients (2%), implantation was not successful.
The causes for lack of success included two patients
Table I. US AneuRx Clinical Trial
Patients Successful Unsuccessful Surgical 
Dates enrolled implants implants conversion Ruptures
Phase I Jun–Dec 1996 40 40 0 0 1
Phase II Dec 1996–Sep 1998 471 458 13 7 4
Phase III Sep 1998–Oct 1999 556 548 8 6 2
Totals 1067 1046 (98%) 21 (2%) 13 (1%) 7 (0.7%)
Table II. Aneurysm rupture after endovascular repair
Time since Aneurysm Presentation Probable Outcome after 
Patient implant Endoleak diameter at rupture cause Comment surgical repair
1 23 mo No No change Stable, back pain Proximal extender Short angulated Alive—10 mo
cuff neck
2 14 mo No No change Unstable, shock Proximal fixation Short angulated Died—2 mo, 
neck pneumonia
3 15 mo Yes Increase Stable, back pain Distal fixation Pt refused Alive—5 mo
7 mm treatment
4 23 mo No Decrease Unstable, back pain Iliac junction Shrinkage and Died—9 d
31 mm gate angulation
5 24 mo Yes Increase Unstable, shock Distal fixation Pt refused Died—3 d
6 mm treatment
6 3 wk No No data Unstable, shock Proximal fixation Inadequate neck Died—in OR
7 9 mo No No change Stable, Proximal fixation Angulated neck Alive—8 mo
automobile crash
OR, Operating room; Pt, patient.
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with procedure-induced aneurysm rupture who
underwent surgical conversion within 18 hours,
eight patients with inadequate sealing of the stent
graft who underwent surgical conversion, eight
patients in whom access to the aneurysm through
the iliac arteries was not possible (three patients had
surgical conversions), and three patients who were
entered into the trial but had no procedure per-
formed. The surgical conversion rate at implantation
was 13 (1.2%) of 1067 patients. In addition, 10
patients have undergone late surgical conversions (3
weeks–25 months), three for endoleak and seven for
aneurysm rupture, for an overall surgical conversion
rate of 2.2%.
Aneurysm rupture during implantation.
Aneurysm rupture was induced by the implantation
procedure in two patients (0.2%). One patient expe-
rienced abdominal pain, chest pain, and hypotension
shortly after stent graft implantation and had cardiac
arrest. After resuscitation, an inferior myocardial
infarction was diagnosed, and a CT scan demon-
strated a retroperitoneal hematoma. The patient
underwent surgical conversion with aortobifemoral
bypass grafting 18 hours after stent graft implanta-
tion. At operation the stent graft was found to be
intact, but a perforation of the anterior wall of the
aneurysm was demonstrated. The surgeon believed
that instrumentation during the procedure might
have caused the rupture. The patient had a pro-
longed hospital course requiring dialysis and ventila-
tor support and was discharged to a rehabilitation
center where she died 31⁄2 months after the rupture.
The second patient had evidence of a proximal
endoleak on angiography in the operating room
after placement of a 24 × 14-mm stent graft. A 25-
mm balloon was inflated in the infrarenal neck in an
attempt to seal the endoleak. A retroperitoneal
hematoma was demonstrated on CT scan immedi-
ately after the procedure, and the patient was hemo-
dynamically unstable. The patient was returned to
the operating room where he underwent a success-
ful open surgical repair with an aorto-biiliac graft. A
tear in the aortic neck at the level of the renal artery
where the balloon was inflated was demonstrated.
The patient was discharged after 15 days and is alive
and well 9 months later. 
Aneurysm rupture after implantation. Among
the 1046 patients with successful stent graft implan-
tation, seven patients (0.7%) experienced aneurysm
rupture 3 weeks to 24 months after stent graft repair
(Table II). The seven patients were the following:
Patient 1 was a 70-year-old man from the phase
I trial with a 5.5-cm aortic aneurysm. The infrarenal
aortic neck was short and angulated, and there was
placement of a proximal extender cuff at the time of
endovascular repair. The main bifurcation used in
this patient was the early stiff body design, which is
no longer manufactured (manufacturing change
from stiff to segmented [more flexible] bifurcation
body design was approved by the FDA in April
1998).
The patient had no endoleak at hospital dis-
charge, at 1 month, at 6 months, or at 12 months,
and the aneurysm size was unchanged measuring
5.5 cm at 12 months. At 23 months, the patient had
an acute onset of abdominal and back pain and was
brought to the operating room with a suspected
rupture. At operation, a retroperitoneal hematoma
and ruptured aneurysm were found, and the patient
underwent open aneurysm repair with an aorto-biil-
iac graft. The operating surgeon noted separation of
the proximal extender cuff from the main body of
the device in the area of the angulation. The patient
was discharged 13 days after rupture and is alive and
well 10 months later.
Patient 2 was an 80-year-old man from early in
phase II of the study with a 6.8-cm aneurysm. The
aneurysm neck was short and angulated, and the
device used was the early stiff body stent graft
design, which is no longer manufactured (manufac-
turing change from stiff to segmented [more flexi-
ble] bifurcation body design was approved by the
FDA in April 1998). The patient had a minor
endoleak on predischarge CT but had no endoleak
at 1 month, 6 months, or 12 months. Aneurysm size
at 12 months was unchanged. After 14 months the
patient collapsed at home and was resuscitated, intu-
bated, and brought to the hospital by paramedics. A
CT scan demonstrated a new endoleak and a
retroperitoneal hematoma. The patient underwent
open surgical repair with an aorto-biiliac graft. At
operation, the stent graft was found to have lost its
seal proximally. Pathologic evaluation of the explant-
ed device revealed an intact stent graft with good
incorporation and fibrous tissue ingrowth surround-
ing most of the stent graft. There was evidence of
soft thrombus proximally consistent with the sur-
geon’s findings and CT evidence of poor proximal
fixation at this site as the cause of aneurysm rupture
(Fig 1). The patient was discharged from the hospi-
tal after 30 days and died of pneumonia 2 months
after rupture.
Patient 3 was a 65-year-old woman from phase II
of the trial with a tortuous 6.7-cm aneurysm with
significant anterior angulation of the neck and aortic
bifurcation. A 26 × 15-mm bifurcation module, 13.5
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Fig 1. Patient 2. Explanted stent graft from aortic aneurysm, which ruptured 14 months after implantation.
A, The specimen reveals tortuosity of the iliac limbs and no curvature of the stiff proximal bifurcation body.
There is evidence of soft thrombus and poor stent graft incorporation at the proximal attachment site
(arrow). B, Cross sections of stent graft demonstrate that the iliac limbs and most of the bifurcation are well
encased in fibrous tissue. Poor tissue ingrowth with soft thrombus is seen in the area of angulation of the
neck (arrows). This is consistent with poor proximal fixation as the cause of rupture C, Photomicrograph
demonstrating the stent graft bifurcation. The nitinol stents are visible and external to the polyester graft fab-
ric, which is well incorporated by fibrous tissue. The iliac limb is well fixed in the bifurcation gate.
A
B
C
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cm in length (short bifurcation module), was placed
through the right iliac artery and joined to a long
(11.5 cm) left iliac limb. This resulted in a bifurcated
stent graft with a short right limb and a long left limb
(Fig 2). Abdominal radiographs and a CT scan per-
formed one day after endovascular repair revealed
that the right limb of the stent graft barely reached
the right common iliac artery, resulting in a signifi-
cant endoleak at the right iliac fixation site. The
patient refused the surgeon’s recommendation to
place a right iliac extender cuff to seal the stent graft
distally and to exclude the aneurysm. The endoleak
continued at 1 month, and the aneurysm had
enlarged to 7.5 cm. The patient continued to decline
the treating physician’s strong recommendation to
place an iliac extender cuff and withdrew from the
clinical trial 1 year later, declining further follow-up.
The aneurysm remained intact with a continuing
endoleak for 15 months. The patient had back pain
at 15 months and was admitted to a hospital where a
CT scan revealed an endoleak with no evidence of
aneurysm rupture. While in the hospital, the patient’s
pain became worse, and the patient was brought to
the operating room. During the operation a large
retroperitoneal hematoma was found, and the
patient’s aneurysm was repaired with a tube graft.
The patient is alive and well 5 months after rupture.
Patient 4 was an 85-year-old man from phase II
of the trial with a 9.0-cm aneurysm with anterior
angulation and tortuosity of the neck and iliac arter-
ies (Fig 3). After stent graft repair, there was no
endoleak at 1 month, 6 months, or 12 months.
Aneurysm size decreased markedly, measuring 7.5
cm at 6 months and 5.9 cm at 12 months (Fig 4).
There was no radiographic evidence of kinking of
the stent graft at 12 months although it was bowed
anteriorly. At 23 months the patient had abdominal
and back pain. A CT scan demonstrated a retroperi-
toneal hematoma, and the patient underwent com-
plex open aneurysm repair requiring supraceliac
crossclamp and an aorto-biiliac graft. During the
operation, the surgeon found that the stent graft
was well incorporated and encased in firm throm-
bus, except at the iliac junction gate where there
was soft, fresh thrombus and evidence of hemor-
rhage and separation of the iliac limb from the junc-
tion gate. Review of the abdominal radiograph after
implantation revealed that the iliac limb had been
positioned at the bottom of the junction gate (Fig
5). It appears that progressive anterior angulation of
the stent graft associated with shrinkage of the
aneurysm resulted in the iliac limb becoming dis-
lodged from the bifurcation channel with loss of fix-
ation. Initial placement of the iliac limb at the top
of the junction or later placement of an extender to
secure iliac limb fixation in the junction may have
avoided this separation. The patient died 9 days
after open surgical repair of multisystem organ 
failure.
Patient 5 was an 81-year-old man from phase II
with a 5.9-cm aortic aneurysm with an accessory left
renal artery. A CT scan 2 days after endovascular
repair demonstrated an endoleak that was also pre-
sent at 1 month. The endoleak was shown to origi-
nate from a lumbar artery and exit through the left
accessory renal artery. The endoleak persisted at 6
months and 12 months. At 16 months the aneurysm
had enlarged to 6.3 cm, and the endoleak now com-
municated with the left iliac artery attachment site
(Fig 6). Open surgical repair was recommended, but
the patient declined. At 22 months an abdominal
radiograph demonstrated an intact stent graft, and
the endoleak persisted. The patient continued to
decline recommended surgical repair. After 24
months the patient presented to the emergency
department with a 24-hour history of back and flank
Fig 2. Patient 3. Abdominal radiograph demonstrating a
bifurcation stent graft with a short right limb and a long
left limb. The right limb barely reached the right iliac
artery, and there was a large endoleak at this site. Note the
proximal curvature of the bifurcation module with the
segmented stent graft design of the AneuRx stent graft
currently in use.
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pain and hypotension. A CT scan and abdominal
radiograph immediately performed before emer-
gency surgery revealed a ruptured aneurysm, which
measured 6.5 cm; an intact stent graft; and an
endoleak that communicated with the left iliac
artery attachment site (Fig 6). The patient was
hemodynamically unstable and underwent emergent
aneurysm repair with an aorto-biiliac graft.
Although he survived the operation, he died 3 days
later of cardiopulmonary failure.
Patient 6 was a 75-year-old man from phase III
with a 5.9-cm aneurysm and a poorly defined, calci-
fied infrarenal neck on preoperative imaging. An
immediate angiogram in the endovascular suite after
deployment revealed no endoleak, but the device
was noted to be low in the aneurysm neck. An
extender cuff was not placed at that time because of
difficult iliac access and severe neck angulation and
calcification. Follow-up CT scanning was planned at
1 month after the procedure, but the aneurysm rup-
tured 3 weeks later. A CT scan performed before
emergent operation revealed the stent graft to be
below the angulated neck with a large proximal
endoleak (Fig 7). The patient was hemodynamically
unstable and died during emergency surgery, which
was complicated by extensive aortic calcification,
making it difficult to clamp the aorta.
Patient 7 was a 65-year-old man from phase III
Fig 3. Patient 4. Serial cross-sectional images demonstrating marked anterior angulation of
infrarenal aortic aneurysm neck in patient with a 9.0-cm AAA.
Fig 4. Patient 4. Decrease in aneurysm size after endovascular repair of a 9.0-cm aortic
aneurysm. Aneurysm size decreased to 7.5 cm at 6 months and 5.9 cm at 12 months. Note
progressive anterior displacement of the limbs of the stent graft, particularly the left limb, as
the aneurysm decreased in size.
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with a 6.0-cm aneurysm who underwent successful
stent graft repair. Postoperative imaging was carried out
with duplex ultrasound scanning rather than CT. There
was no endoleak at the time of hospital discharge or at
1 month or 6 months. The aneurysm size was
unchanged at 6.0 cm at 1 month and 6 months. Nine
months after stent graft repair the patient had a synco-
pal episode while driving his car and was involved in a
motor vehicle crash. The patient was hemodynamically
stable but was noted to have a retroperitoneal
hematoma on CT scan performed in the emergency
department. The patient was brought to the operating
room where he underwent open surgical repair of the
ruptured aneurysm using an aorto-biiliac graft. During
the operation the surgeon described poor proximal fix-
ation of the stent graft with firm fixation of the iliac
limbs. The stent graft was noted to be low in a severe-
ly angulated neck at the time of renal angioplasty and
stenting 5 months earlier, 4 months after stent graft
implantation. There was no endoleak at that time. The
patient is alive and well 8 months after rupture. 
Prevention of aneurysm rupture. The proba-
bility of avoiding aneurysm rupture for all patients in
phases I, II and III is shown in Fig 8. The probabil-
ity of avoiding aneurysm rupture by life table analy-
sis is 0.996 ± 0.002 at 12 months and 0.974 ± 0.011
at 24 months for all patients undergoing endovascu-
lar aneurysm repair with the longest follow-up of 41
months. 
DISCUSSION
The objective of aortic aneurysm repair is to pre-
vent aneurysm rupture. This objective has been
achieved in 99.2% of the 1067 patients with
infrarenal AAAs enrolled in the AneuRx trial over a
period of 3 years and 4 months. Aneurysm ruptures
have occurred in nine patients (0.8%) during the
course of the study. The 1-year risk of rupture by life
table analysis was 0.4%, and the 2-year risk of rup-
ture was 2.6%. This compares favorably with the
expected aneurysm rupture rate of 11% per year for
untreated 5.5-cm aneurysms.1,4 The mean size for
all aneurysms treated in three phases of the AneuRx
Trial was 5.7 ± 1.0 (SD) cm (median, 5.5 cm). It
appears that there is an approximate 90% reduction
in the risk of aneurysm rupture with endovascular
repair compared with similar size untreated
aneurysms. The risk of aneurysm rupture is virtually
eliminated after successful open surgical repair.
May et al18 have shown a significant improve-
ment in mortality of patients undergoing operation
for aneurysm rupture after endovascular repair com-
pared with patients who rupture de novo. May et al
suggest that this is because patients with endografts
are less likely to present with hypotension. In this
series, the three rupture patients presenting with
symptoms but no hypotension survived open surgi-
cal repair, whereas all four patients presenting with
Fig 5. Patient 4. Shaded surface display after implantation of three-dimensional CT recon-
struction (left image) and abdominal radiograph (right image). The iliac junction gate markers
are visible on the abdominal radiograph, and the iliac limb marker is seen at the bottom of the
junction gate. Progressive aneurysm shrinkage and anterior angulation resulted in distraction
and separation of the iliac limb.
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hypotension died. Although overall rupture-related
mortality was low (0.5%), there is a continuing
potential for death from aneurysm rupture after
endovascular repair that must be considered against
the risk of open surgical repair.
There appear to be four mechanisms that can lead
to aneurysm rupture in association with endovascular
aneurysm repair with the use of the AneuRx stent
graft. The first is aneurysm rupture due to instru-
mentation during the stent graft implantation proce-
dure. This occurred in two patients in this experi-
ence. Aneurysm rupture must be recognized as a
potential risk of the procedure. Although the occur-
rence rate is low, the consequences of rupture are life
threatening. Therefore, performing the procedure in
the operating room or having immediate availability
of an operating room and surgeons experienced in
open surgical repair is required.
The second mechanism involves ongoing
endoleak and aneurysm enlargement. Aneurysm
enlargement with continuing flow in the aneurysm
sac is a clear indication that further treatment with
either open surgical repair or endovascular repair is
needed to prevent aneurysm rupture. The two
patients with these findings in this study were
strongly advised to undergo open surgical repair on
several occasions, but both steadfastly refused.
Aneurysm rupture occurred 15 and 24 months after
stent graft implantation. These ruptures would like-
ly not have occurred had the patients agreed to
undergo elective surgical repair. Aneurysm enlarge-
ment, even without documentation of endoleak,
should prompt further evaluation and treatment.
The third mechanism involves inadequate or inse-
cure fixation without endoleak. There have been five
such patients in this series. All five had angulated
infrarenal aortic necks with or without significant
iliac tortuosity. Insecure proximal fixation due either
to a short neck or low placement in the neck
occurred in four patients. Two patients were early in
the series and were treated with the original stiff
bifurcation stent graft design, which is no longer
available. Two were treated with the more flexible
bifurcation stent graft currently in use, but placement
was low in the infrarenal neck. Although loss of prox-
imal stent graft fixation is a rare event, it is a poten-
tially avoidable complication. Better preoperative
imaging and patient selection with avoidance of
patients with excess neck angulation and tortuosity
will reduce the potential of insecure proximal fixa-
tion. Even though low positioning of the stent graft
in the neck may successfully exclude the aneurysm,
the long-term security of such fixation is uncertain,
especially when there is neck angulation. Adding
proximal extender cuffs in such cases may significant-
ly buttress proximal fixation and may have avoided
Fig 6. Patient 5. Three-dimensional reconstruction of spiral CT scans demonstrating (A) an accessory left
renal artery arising from a 5.9-cm AAA. B, After endovascular aneurysm repair, an endoleak originating
from a lumbar artery and exiting through the left accessory renal artery was demonstrated at 1 month. C,
At 16 months the aneurysm had enlarged to 6.3 cm, and the endoleak now communicated with the left
iliac artery attachment site. The patient refused recommended surgical repair. D, The aneurysm ruptured
at 24 months, at which time the endoleak was larger at the iliac artery attachment.
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rupture in each of these cases. The fifth patient who
had a rupture without a preexisting endoleak experi-
enced separation of the iliac limb in the junction gate
in association with marked aneurysm shrinkage and
angulation of the stent graft. The iliac limb had been
placed at the bottom of the junction gate, and pro-
gressive angulation with iliac tortuosity caused it to
separate. Placement of the iliac limb at the top of the
bifurcation gate would likely have eliminated the risk
of separation of the iliac limb. Alternatively, an exten-
sion cuff could have been placed when aneurysm
shrinkage and increased stent graft angulation were
apparent. Therefore, close monitoring and follow-up
of patients with CT scanning, ultrasound scanning,
and abdominal radiograph with careful attention to
proximal, distal, and junctional fixation sites should
be carried out. Early treatment of patients who have
no endoleak but in whom insecure fixation is sus-
pected may prevent the development of acute new
onset endoleaks and aneurysm rupture. 
A fourth possible cause of aneurysm rupture is
device, fabric, or stent graft failure. This has not
been observed in this patient series, although it has
been reported with other devices.19-21
Although endoleak has been considered to be a
prime indicator of success or failure of endovascular
aneurysm repair,13,22,23 endoleak was detected in
only two of the seven patients who sustained
aneurysm rupture. In both of these patients, there
was evidence of poor distal fixation of the stent graft.
Fig 7. Patient 6. Three-dimensional reconstruction of contrast CT scan at time of aneurysm rupture 3
weeks after stent graft placement low in angulated infrarenal neck. A large proximal endoleak is demon-
strated with poor fixation to the infrarenal neck.
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Most patients with rupture had no evidence of
endoleak on follow-up imaging studies before rup-
ture. Although this does not rule out the possibili-
ty of intermittent or undetected endoleak, most
patients had evidence of insecure stent graft fixation
with new onset, acute endoleak at the time of rup-
ture. Poor fixation of the stent graft, rather than
evidence of ongoing endoleak, was the most com-
mon predisposing factor for aneurysm rupture in
this group of patients. Indeed, the presence or
absence of endoleak after endovascular aneurysm
repair is a poor predictor of subsequent patient out-
come.9
It appears that the AneuRx stent graft greatly
reduces, but does not eliminate, the risk of
aneurysm rupture. This reduced but ongoing risk of
rupture is not reliably predicted by the presence or
absence of an endoleak. Therefore, all patients with
endovascular aneurysm repair should undergo peri-
odic imaging to evaluate the stent graft position and
aneurysm size regardless of whether an endoleak is
present. Significant aneurysm enlargement; image
evidence suggesting insecure proximal, distal, or
junctional fixation; or the appearance of a new
endoleak should prompt further investigation and
treatment with either endovascular or open surgical
means. Although the risk of aneurysm rupture is low
in the short term, longer follow-up periods are
needed before the true long-term benefit of
endovascular repair in preventing rupture is known.
This closely monitored cohort of patients will hope-
fully be able to shed light on this important question
in the years to come. Until long-term follow-up data
become available, patients undergoing endovascular
aortic aneurysm repair should be followed up indef-
initely with at least a yearly imaging study.
We thank and acknowledge each of the clinical inves-
tigators who participated in the AneuRx Clinical Trial
along with their staffs, the surgeons who performed
emergency surgery on the seven patients with rupture,
and the Medtronic AneuRx Clinical, Regulatory team,
which monitors outcome and results, Tami Crabtree for
statistical analysis, and Rita Wedell, Debbie Shaver, and
Maria Martinez for preparation of the manuscript.
Adverse events involving the AneuRx Stent Graft
should be reported to Mary Robinson, Clinical Research
Coordinator, Medtronic AVE, 2170A Northpoint
Parkway, Santa Rosa, CA 95407; telephone (707) 591-
7417; e-mail mary.robinson@medtronic.com.
Fig 8. Probability of no aneurysm rupture: Kaplan-Meier Life Table Analysis.
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